Objectives: This study aims to report the outcomes of patients with Behçet's disease (BD) with cerebral venous thrombosis (CVT) due to BD compared to patients with CVT due to other causes and to discuss the treatment options. Patients and methods: Files of 47 patients admitted to our outpatient clinic for CVT between January 2007 and November 2014 were retrospectively reviewed. Patients were divided into two groups; group 1 included 21 CVT patients with BD (9 males, 12 females; mean age 47±12 years; range 27 to 69 years) and group 2 included 26 CVT patients without BD (11 males, 15 females; mean age 45±16 years; range 25 to 79 years). We collected data for diagnosis for BD and CVT, duration of all medications, functional system involvement, baseline Expanded Disability Status Scale scores, modified Rankin Scale scores at follow-up, and localizations of lesions in brain magnetic resonance imaging and magnetic resonance venography. Results: Mean follow-up duration was four years in group 1 and two years in group 2. There was no significant difference between the groups regarding age, sex, neurological symptoms/findings and baseline Expanded Disability Status Scale scores. Localizations of occluded sinus in group 1 and group 2 were similar. For acute CVT, patients were treated with intravenous high dose prednisolone in group 1 and with anticoagulant in group 2. Follow-up modified Rankin Scale score was 0 in both groups. Conclusion: Our study revealed similar clinical and radiological findings in CVT patients with or without BD. Although medications used for treatment were different between the groups, treatment responses were good in both groups. Treatment with prednisolone may be sufficient and anticoagulation therapy may not be necessary for acute CVT attacks in BD.
Behçet's disease (BD) is a multisystem relapsing inflammatory disorder that is thought to be an inflammatory perivasculitis. It bears the name of the Turkish dermatologist, Hulusi Behçet, who first described it in 1937. 1 Neurological involvement (neuro-Behçet's disease [NBD] ) is a rare manifestation; however, it is one of the most serious causes of long-term morbidity. NBD predominates in males and commonly develops a few years after the onset of other systemic features of BD, with a mean duration of three to six years. Only 6% of the cases may coincide or even precede BD. 2, 3 International Diagnostic Criteria for BD are applied to diagnose BD. 4 The most important target in NBD is the central nervous system, and it can affect the parenchymal or extra-parenchymal tissues. The common symptoms include focal parenchymal lesions, vascular thrombosis, arterial vasculitis, and aseptic meningoencephalitis, particularly brainstem encephalitis. Other appearances are intracranial aneurisms, extracranial aneurisms/ dissections, tumor-like-NBD, and optic neuropathy. 3, 5 Cerebral venous thrombosis (CVT) may be seen as a result of NBD. Actually, BD is one of the most common causes of CVT in the countries along the ancient Silk Road. 6 CVT may be the first clinical manifestation and the venous involvement may affect veins of different size with tendency for thrombosis. [7] [8] [9] In this study, we aimed to report the outcomes of patients with BD with CVT due to BD compared to patients with CVT due to other causes and to discuss the treatment options.
PATIENTS AND METHODS
Files of 47 patients who admitted to our Medical Faculty of Ankara University, Neurology clinic for CVT between January 2007 and November 2014 were retrospectively reviewed. Diagnosis of BD was established according to the international study group for BD criteria. 4 Patients were divided into two groups; group 1 included 21 CVT patients with BD (9 males, 12 females; mean age 47±12 years; range 27 to 69 years) and group 2 included 26 CVT patients without BD (11 males, 15 females; mean age 45±16 years; range 25 to 79 years). For each patient in both groups, we collected the data for diagnosis of BD and CVT, medications used, functional system involvement which was assessed by using the Kurtzke Functional Systems Scale for each system, and the Expanded Disability Status Scale (EDSS) scores. We evaluated the severity of disease with modified Rankin Scale (mRS) scores at follow-up. We defined severe disability as >3 of mRS scores. In addition, we recorded the results of brain magnetic resonance imaging and cerebral magnetic resonance venography. The study protocol was approved by the Ankara University School of Medicine Ethics Committee. A written informed consent was obtained from each patient. The study was conducted in accordance with the principles of the Declaration of Helsinki.
Statistical analysis
We performed statistical analysis using the SPSS for Windows version 16.0 software (SPSS Inc., Chicago, IL, USA). We expressed descriptive statistics as mean ± standard deviation for normally-distributed continuous variables and median and interquartile range for non-normally distributed variables. We compared the group rates using a chi-square test and the means using Student's t test. We considered a p value of <0.05 to be statistically significant.
RESULTS
Patients' characteristics are shown in Table 1 . The mean durations of BD and NBD were 11.50±9 years (range 0 to 31 years) and 3.86±4 years (range 0 to 18 years), respectively. Systemic involvement signs of BD were oral aphthae (n=21), genital ulcer (n=20), uveitis (n=12), arthritis (n=16), skin involvement (n=7), deep venous thrombosis (DVT) (n=4), gastrointestinal system (GIS) involvement (n=3), and epididymitis (n=1) ( Table 1 ). The mean follow-up durations for groups 1 and 2 were four years (range 0 to 18 years) and two years (range 1 to 5 years), respectively.
Patients in group 1 had antiphospholipid syndrome (n=1), postpartum period (n=4), methylenetetrahydrofolate reductase gene mutation (n=3), Factor V Leiden mutation (n=1), polycythemia vera (n=2), protein C deficiency (n=1), systemic lupus erythematosus (n=1), Sjögren's syndrome (n=1), Crohn's disease (n=1), infection (n=2), and idiopathic (n=9).
In group 1, 16 patients had only intracranial hypertension signs (headache, n=16; papilloedema, n=8; sixth nerve palsy, n=2; nausea/vomiting, n=4). Five patients (23.8%) had parenchymal involvement signs beside intracranial hypertension signs. CVT course was monophasic in all patients. While median EDSS score was 0 in patients who only had CVT, the score was between 0 and 1 in patients who also had parenchymal involvement (Table 1) . In group 2, 24 patients had intracranial hypertension signs (headache, n=24; papilloedema, n=10; sixth nerve palsy, n=2; nausea/vomiting, n=4) and parenchymal involvement developed in six patients with median EDSS score of 0 (range 0 to 3). Involvement of functional systems including pyramidal, brain stem, sensory, bowel and bladder functions, visual, cerebellar and mental systems and baseline EDSS scores were similar in both groups (Table 1) .
In group 1, localizations of CVT were superior sagittal sinus (n=2), superior sagittal sinus and transverse sinus (n=1), superior sagittal sinus and transverse sinus and sigmoid sinus (n=1), only transverse sinus (n=11), transverse sinus and sigmoid sinus (n=2), transverse sinus and inferior sagittal sinus (n=1), and only sigmoid sinus (n=3). In group 2, localizations of CVT were transverse sinus (n=17), transverse sinus and sigmoid sinus (n=3), superior sagittal sinus and transverse sinus (n=1), superior sagittal sinus and transverse sinus and sigmoid sinus (n=1), sigmoid sinus (n=1), sinus rectus (n=1), Trolard's vein (n=1), and superior sagittal sinus (n=1). There was no significant difference between the groups regarding localizations of CVT (Table 1) .
To treat acute CVT, group 1 was administered intravenous high dose prednisolone, while group 2 was administered anticoagulant. In group 1, most common preventive treatments included colchium, azathioprine and prednisolone; only one patient was treated with warfarin and one patient with acetazolamide. In group 2, most common preventive treatment was warfarin; one patient with systemic lupus erythematosus and another with Sjögren's syndrome were treated with prednisolone; one patient was treated with acetazolamide; and phlebotomy was performed in two patients with polycythemia vera. Medications used in both groups are shown in the Table 1 . Median follow-up mRS score was 0 (range 0 to 1) in both groups. Patients' symptoms and abnormal findings improved in both groups. 10 reported that 12.2% of NBD patients had CVT and the diagnosis of CVT was associated with favorable outcome. According to Yücesan et al., 11 two out of 39 patients with NBD had CVT, While Gökçay et al. 12 identified that 15 out of 54 patients with NBD had CVT.
Akman-Demir et al. 2 reported that headache (96%), papilledema (89%), and sixth nerve palsy (57%) were observed in CVT patients with BD. 2 Yesilot et al. 13 compared 36 CVT patients with BD and 32 patients with CVT related to other etiological causes and found that isolated intracranial hypertension was the most common symptom in CVT patients with BD. All of the patients had good outcome and six of them had clinical recurrences. Wechsler et al.
14 also suggested that the most frequent manifestation of CVT was intracranial hypertension. Houman et al. 15 reported 24 CVT patients with BD and suggested that headache was the most common neurologic symptom in 15 CVT patients. Compatible with previous reports and regardless of the presence of BD, intracranial hypertension was the most common presentation of CVT in our study. There was no significant difference between the CVT patients with or without BD regarding age, sex, neurological symptoms or findings. Therefore, according to our study results, the demographic and clinical findings of CVT are similar independently of the cause of CVT.
In the literature, the most and the second most common localizations of CVT have been reported as superior sagittal and transverse sinus in CVT patients with BD.
3,7-13,16-32 Moreover, a single sinus occlusion has been reported as a more common finding than multiple occlusions in CVT patients with or without BD. 32, 33 Similar with the previous studies, we detected that single sinus occlusion was more frequent then multiple occlusions in CVT patients with or without BD in our study. Although there was no difference in the localization of occluded sinus between CVT patients with or without BD in our study, we found that transverse sinus was the most common and sagittal sinus was the second most common affected sinus in CVT patients with BD contrary with previous reports. Further studies including more CVT patients with BD are needed to evaluate this result.
Most CVT patients with BD has been treated with prednisolone in acute CVT attacks. [2, 9, [11] [12] [13] [14] [15] [16] [17] 20, 30, [34] [35] [36] [37] [38] [39] [40] Moreover, warfarin and acetyl salicylic acid have been given to some CVT patients with BD. [10] [11] [12] 17, 26, 34 Wechsler et al. 14 reported that treatment of CVT during acute phase consisted of combined heparin and steroids in 19 patients, steroids alone in three, and heparin alone in three others. Neurologic symptoms improved rapidly in all. Nineteen patients were treated by long-term anticoagulation, and two patients were treated with aspirin. The outcome was favorable in treated patients after more than three years of follow-up period. 14 Saadoun et al. 16 evaluated 64 patients (7.8%) with CVT out of 820 patients with BD. The treatment of acute CVT consisted of anticoagulation in 62 (96%) and steroids in 54 (84.4%) patients. The short time outcome was favorable, but sequels of CVT were noted in 23 patients (35.9%). These sequels were blindness (n=6), persistent headache (n=6), decreased visual acuity (n=4), altered cognition (n=3), hemiparesis (n=2), and tinnitus (n=2). 16 Yesilot et al. 13 reported that anticoagulants were not used for treatment of CVT in their BD patients except for one case with venous infarction; they treated the patients with immunosuppressant drugs similar to other NBD patients.
All of our patients were treated with intravenous high dose prednisolone for acute CVT in group 1; one patient was also given warfarin because of the presence of homozygous Factor V Leiden mutation and another case was also given acetazolamide because of high intracranial pressure. All patients' symptoms improved; thus, we thought that response to high dose steroid treatment in acute CVT is good, and anticoagulation may not be necessary in the treatment of CVT patients with BD unless the presence of thrombophilia. It is known that anticoagulant treatment may be harmful in cases with systemic aneurisms in BD since it may result in bleeding; therefore, avoidance of anticoagulant treatment is important in these patients. 35 Colchium, prednisolone, azathioprine, cyclosporine, and cyclophosphamide have been administered to prevent the recurrence of CVT in BD. 2, 9, 15, 17, [26] [27] [28] 30, [36] [37] [38] [39] [40] [41] [42] Acetazolamide and lumboperitoneal shunts have been installed to reduce intracranial hypertension in some CVT patients with BD. 20, 25 We administered colchium, azathioprine, and/or prednisolone to our patients to prevent recurrence and we have not observed any recurrence during follow-up in CVT patients with BD. Most of our CVT patients without BD were treated with anticoagulants. Follow-up mRS score was similar in CVT patients with or without BD and both groups displayed favorable results at follow-up. Therefore, we may suggest that treatment response is good in CVT patients independently of the causes of CVT.
A limitation of our study is that this is a retrospective study with a small sample size.
In conclusion, both clinical and radiological findings were similar in CVT patients with or without BD in our study. Although treatment medications were different between groups in acute CVT period, both group's treatment responses were similarly good. Prednisolone seemed useful in treatment of acute CVT attacks in CVT patients with BD. On the other hand, there is a risk of systemic aneurism and bleeding in case of anticoagulant treatment. In our study, symptoms of all patients improved with steroid treatment and steroid treatment appeared to be useful in treatment of acute CVT attacks in CVT patients with BD. However, this issue should be investigated in further studies. In line with previous reports and based on the results of our study, we suggest that treatment with prednisolone may be sufficient and anticoagulation therapy may not be necessary for the treatment of acute CVT attacks in BD.
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